Key indicators: single-crystal X-ray study; T = 294 K; mean (C-C) = 0.003 Å; R factor = 0.036; wR factor = 0.083; data-to-parameter ratio = 14.6.
In the title compound, C 18 H 24 O 4 S, the chiral bicyclo[2.2.1]heptane group is not symmetrical due to the influence of the substituents. The angle between the three-atom bridge plane and the four-atom planes of the boat-shaped six-membered ring are 55.07 (19) and 56.24 (19) . The bridgehead angle is 92.75 (17) .
Related literature
For related literature, see: Antczak et al. (1987) ; García Martínez et al. (2004) ; Gorichko et al. (2002) ; Kuo & Money (1988) ; Money (1985) ; Tanyeli et al. (2004) ; Trost et al. (1979) ; Vaillancourt & Albizati (1993) . For related structures, see: Bear & Trotter (1975) ; Cullen et al. (1988) ; Komarov et al. (1997) ; Takasu et al. (2000) .
Experimental
Crystal data Orthorhombic, P2 1 2 1 2 1 a = 10.5420 (2) Å b = 11.7946 (2) Å c = 13.2997 (3) Å V = 1653.67 (6) Å 3 Z = 4
Mo K radiation = 0.21 mm À1 T = 294 (2) K 0.22 Â 0.20 Â 0.12 mm
Data collection
Bruker APEX CCD area-detector diffractometer Absorption correction: none 8969 measured reflections 3080 independent reflections 2595 reflections with I > 2(I) R int = 0.033 Refinement R[F 2 > 2(F 2 )] = 0.036 wR(F 2 ) = 0.083 S = 1.01 3080 reflections 211 parameters H-atom parameters constrained Á max = 0.18 e Å À3 Á min = À0.20 e Å À3 Absolute structure: Flack (1983) , 1307 Friedel pairs Flack parameter: 0.09 (9) Data collection: SMART (Bruker, 2000) ; cell refinement: SAINT (Bruker, 2000) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 1990) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 1997); molecular graphics: SHELXTL (Bruker, 2000) ; software used to prepare material for publication: SHELXTL.
(1R,4R,7S)-1,7-Dimethyl-7-(phenylsulfonylmethyl)spiro[bicyclo[2.2.1]heptane-2,2'-1,3-dioxolane] Y.-W. Wang and Y. Peng
Comment
The uniqueness of the bicyclic structure of camphor is illustrated by a wide variety of intriguing structure transformations that frequently involve fascinating rearrangement processes (Money, 1985; García Martínez et al., 2004) . Studies towards these transformations have produced much chemical knowledge on theoretical and mechanistic aspects of organic chemistry in the past century and offered synthetically useful chiral building blocks (Kuo & Money, 1988; Vaillancourt & Albizati, 1993) and chiral ligands (Tanyeli et al., 2004; Gorichko et al., 2002; Komarov et al., 1997) from readily available natural camphor. Some related X-ray structures (Beta & Trotter, 1975; Cullen et al., 1988; Takasu et al., 2000; Antczak et al., 1987) have been obtained.
The chiral bicyclo[2.2.1]heptane group is not symmetrical due to the influence of the substituents. The angles between the three-atom bridge plane, C10, C13, C14 and the four-atom planes (C9, C10, C14, C18 and C10, C11, C12, C14) of the boat-shaped six-membered ring are 55.07 (19) and 56.24 (19)° while the bridgehead angle is 92.75 (17)°.
Experimental
The title compound was prepared by the reaction of sodium benzenesulfinate with (+)-8-bromocamphor (Bear & Trotter, 1975 ) ketal through the literature method (Trost et al., 1979) . Single crystals suitable for X-ray determination were obtained by slow evaporation of a EtOAc solution over a period of several days. IR (film): 3063, 2961, 2883, 1586, 1478, 1448, 1306, 1145, 1084, 1053, 1023, 972, 742, 
Refinement
All H atoms were placed geometrically (C-H values were set to 0.98, 0.97, 0.96 and 0.93 A° for atoms CH, CH 2 , CH 3 , and CH (phenyl), respectively) and refined with a riding model, with U iso (H) = 1.2 or 1.5 times U eq (C), or1.5 U eq (O). Fig. 1 . The independent components of (I), showing the atom-labelling scheme. Displacement ellipsoids are drawn at the 50% probability level. (3) O1-S1 1.4383 (18) C10-C11 1.538 (3) O2-S1 1.4422 (18) C2-C1-C6 119.9 (3) C11-C12-H12A 111.2 C2-C1-H1 120.1 C14-C12-H12A 111.2 C6-C1-H1 120.1 C11-C12-H12B 111.2 C3-C2-C1 120.0 (2) C14-C12-H12B 111.2 C3-C2-H2 120.0 H12A-C12-H12B 109.1 C1-C2-H2 120.0 C16-C13-C17 107.93 (18) 
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